Abstract. Immunological memory is found in diverse populations of a class of lymphocytes called T cells, that are held at roughly constant numbers. Its composition is in continuous flux as we encounter new pathogens and cells are lost. The mechanisms which preserve the memory T cell population in the face of these uncertain factors are largely unknown. We propose a mechanism for homeostasis, driven by density-dependent cell death, that both fits experimental data and naturally preserves the clonal composition of the T cell pool with fluctuating cell numbers. It also provides clues as to the source of differences in diversity between T cell memory subpopulations.
1. Introduction. One of the central features of the mammalian adaptive immune system is its ability to 'remember' pathogens that it encounters, resulting in a more rapid and vigorous defence to subsequent attacks from the same pathogen. This phenomenon, called immune memory, can result in complete protection to subsequent attacks by pathogens after an initial infection. It is also the basis behind the development of vaccination, which is one of the most successful techniques in the armoury of modern medicine. Immune memory is long-lived, often lasting for many years or even the lifetime of an individual.
Specific (or adaptive) immunity is enabled by a subset of white blood cell called lymphocytes. These come in two varieties -T lymphocytes, responsible for cell mediated immunity, and B-lymphocytes which make antibodies. Immunological memory is generated by antigen-(pathogen-) driven expansion of those T and B lymphocytes that carry on their surfaces receptor proteins that bind specifically to the stimulating antigen. Cells possessing identical antigen receptors are collectively termed a clone. In this study, we will consider only T lymphocytes. These may be further subdivided into T helper cells and cytotoxic T cells, that are distinguished by expression of the surface markers known as CD4 and CD8 respectively. We shall denote the totality of memory cells of each type as the CD4 and CD8 memory pools. As we shall see below, these pools have different characteristics, and one of
